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Tracks (Al1l)

Number of tracks reconstructed per event. The number of entries is the number of events
analyzed by RecoCert. In Reco pl4 this has a peak at 40 tracks.

Exchange 10-Apr-2003:

Question (HTD): Why the 1000 event peak at zero?

Answer (DA): Zero or Min-Bias Events make this spike.

Comment (HTD): 5% of the events! I checked run 175135 to see how many events came
in on triggers called Min_Bias + Zero-Bias. I found 2.9%. If I
include mulptxatxx that goes up to 4.2%.

Chisq prob

This is calculated by RecoCert from the GTRK refit chi-sq and the number of degrees of
freedom. In p13.06 it is peaked at zero because the chi-sq per degree of freedom is
in the neighborhood of 1.1. It should be flat if error analysis is correct.

log10(PT)
The log(pT) of all tracks in a log scale plot. It extends from 10°-1 to 1072.5
GeV/c. It seems to peak at about -0.3.

PHI at DCA(0,0)

Phi is normally defined with O degrees pointing east. The charged particle
tracks are curved so their direction in phi depends on the position along
the track. It is plotted here at the DCA (distance-of-closest-approach) to
the vertex. This plot is expected to be flat.

Exchange 11-Apr-2003
Question (HTD): Why is it not flat?
Answer (DA): The CFT will be responsible for some dip from 36-180 degrees.
We hope this effect goes away when we move the CFT timing today.
The other structures look like they might be SMT overlaps ... (the
phi regions where there are 2 pieces of Si in the same layer) but that
is just a guess.
15-May-2003
Question (HM): Could the dip reflect the beam offset?

TANLAM at DCA(0,0)

Lambda is pi/2-theta. Theta is the angle off the beampipe on the positive-z side.
Thus tanlam=0 is eta=0.

Exchange 15-Apr-2003
Comment (SC): For axial-only tracks tanlam has been set to some off-scale value.

Z at DCA(0,0)

The Z-position of the track DCA in centimeters. Negative-Z is towards the north.
The RMS is roughly 22 cm and the distribution is symmetric in my example plot.

Exchange 10-Apr-2003
Comment (HTD): There is a spike at zero in Reco p13.06 but not in Reco p14.01.

DCA (best vertex)

Tracks distance-of-closest-approach. There are three kinds of DCA. DCA(0,0) is
the closest approach to the z-hat axis. There is a DCA to the primary vertex as
chosen by Reco. Then there is the DCA to the closest vertex to the track as
determined from dist./unc’y.



Exchange 10-Apr-2003
Question (HTD): What are the units?
Answer (SC): CM.

DCA pull (best vertex)

For each track plot DCA/resolution track parameters. Should have a width of 1.0
for track except those with long-lives. It’s sensitive to misalignment and to
tracks due to noise.
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Track Hits (All)

Hits On Tracks (All)

The number of CFT hits. It peaks at 16 because there are 8 doublet layers.
Some SMT-only tracks have no CFT hits.

Exchange 15-May-2003:

Question (HTD): Why does the statistics box indicate what seems to be far
more entries than is the sum of the bins in the histogram?

Comment (HM) : Maybe a bug in combining the histograms. Will check.

NSMT

The number of SMT hits. The SMT is mostly double-sided but there
are single-sided layers. Some CFT-only tracks have no SMT hits.

NSMT (barrels)

It seems tracks hit 0, 3-doublet, and 4-doublet barrels most frequently.

NSMT (disks)

The disks are perpendicluar to the beampipe. The sum of F-disks and
H-disks makes up this plot.

NSMT (F disks)

Exchange 15-May-2003:
Question (HTD): Why so few H-disk hits? I thought there were more forward
tracks.
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Tracking (Efficiency-Isolated)

Tracking Efficiency Isol

Erich Varnes describes this page. "Efficiency is simply the fraction of muons

that have a charged track pointing near them. I’m not sure how much Harry has
modified what I’ve done (he’s at least added the effVsTick plot)." His muon
definition is essentially "Tight" (see descriptions of muon id) with some scintillator
time cuts and pT > 2 GeV. Erich defines "near" as being within 0.15 in phi and theta.

Isolated muons.

effyvEta

Exchange 15-Apr-2003:

Question (HTD): What is the reason the eff’y is lower forward, peaks at |etal|”1.2,
and is lower at eta=07?

Answer (EV): Low forward makes sense, in that we begin to lose layers of the CFT,
making tracking more difficult. The peak at eta of 1.2 is a little harder
to explain. Part of it may be the "random track overlap" effect I mentioned
earlier. Since I defined matching using theta rather than eta, the odds of
a random track pointing toward the muon increases as one moves forward.

In my latest versions of the plots (using pl4 tracking and correcting

bin-by-bin for random overlaps) the peaks are less noticable. To the
extent that they remain, they are an indication that tracking in the
CFT-dominated/SMT-dominated transition region is better than in the
central region.

effyvPhi

This should be flat.

effyvPt

Exchange 15-Apr-2003:

Question (HTD): The shape of this distribution is typical. Does the efficiency really
go down with pT?

Answer (EV): I’m not sure. Statistics do get sparse out at high pT, and it’s
possible that the fraction of muons that are from cosmics becomes
significant. The dropoff with pT was certainly much more dramatic before
I put in the muon timing and z0 cuts to supress cosmics.

The bottom line, though, is that this is more likely to be an artificial

effect rather than a reflection of the tracking performance. If there are
other cosmic-supression cuts I could try, please let me know.

effyvChrg

We don’t track neutrally-charged particles.

effyvTick

We expect 36 ticks out of 132 + endeffects to have collisions and tracks
and for the efficiency not to depend on the tick.

effyvTrkMult

Efficiency vs. Track Multiplicity.
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Tracking Efficiency

Erich Varnes describes this page. "Efficiency is simply the fraction of muons

that have a charged track pointing near them. I’m not sure how much Harry has
modified what I’ve done (he’s at least added the effVsTick plot)." His muon
definition is essentially "Tight" (see descriptions of muon id) with some scintillator
time cuts and pT > 2 GeV. Erich defines "near" as being within 0.15 in phi and theta.

Muons in jets.

effyvEta

Exchange 15-Apr-2003:

Question (HTD): What is the reason the eff’y is lower forward, peaks at |eta|”1.2,
and is lower at eta=07?

Answer (EV): Low forward makes sense, in that we begin to lose layers of the CFT,
making tracking more difficult. The peak at eta of 1.2 is a little harder
to explain. Part of it may be the "random track overlap" effect I mentioned
earlier. Since I defined matching using theta rather than eta, the odds of
a random track pointing toward the muon increases as one moves forward.

In my latest versions of the plots (using pl4 tracking and correcting

bin-by-bin for random overlaps) the peaks are less noticable. To the
extent that they remain, they are an indication that tracking in the
CFT-dominated/SMT-dominated transition region is better than in the
central region.

effyvPhi

This should be flat.

effyvPt

Exchange 15-Apr-2003:

Question (HTD): The shape of this distribution is typical. Does the efficiency really
go down with pT?

Answer (EV): I’m not sure. Statistics do get sparse out at high pT, and it’s
possible that the fraction of muons that are from cosmics becomes
significant. The dropoff with pT was certainly much more dramatic before
I put in the muon timing and z0 cuts to supress cosmics.

The bottom line, though, is that this is more likely to be an artificial

effect rather than a reflection of the tracking performance. If there are
other cosmic-supression cuts I could try, please let me know.

effyvChrg

We don’t track neutrally-charged particles.

effyvTick

We expect 36 ticks out of 132 + endeffects to have collisions and tracks
and for the efficiency not to depend on the tick.

effyvTrkMult

Efficiency vs. Track Multiplicity.

12



Vertices (Primary) Best

Number of vertices reconstructed per event. The number of entries is the number of events
analyzed by RecoCert.

Exchange 15-Apr-2003:
Question (HTD): Why never more than one vertex?
Entries 538572 Entries 726620 Entries 726620 Answer (MS): This is a "bug" in Harry’s code!! He only histograms the "best"

N Mean 1349 Mean 162 Chisq prob Mean  0.108 primary vertex, so no multiple vertices in an event..... Harry, you should not
RMS 06759 RMS 119 RMS 02267 :
{ 8006 5004 { use get_PrimaryVertex, unless you really want to plot the best vertex
350¢ only.
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2006 3006+ Exchange 15-Apr-2003:
400! Question (HTD): What is this - the number of tracks coming out of the vertex?
1506 200@ Answer (MS): The number of tracks attached to the vertex. I’m a bit surprised
300¢ by the spike at "2. Did all Gordon’s improvements to the primary vertex go into
1000~ 20040 this pl4 release? This spike reminds me of the split-vertices era....
1006 It may be physics though....
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Vertices (Primary) Best

Number of vertices reconstructed per event. The number of entries is the number of
analyzed by RecoCert.

Exchange 15-Apr-2003:

Question (HTD): Why never more than one vertex?

Answer (MS): This is a "bug" in Harry’s code!! He only histograms the "best"
primary vertex, so no multiple vertices in an event..... Harry, you should not
use get_PrimaryVertex, unless you really want to plot the best vertex
only.

Exchange 15-Apr-2003:

Question (HTD): What is this - the number of tracks coming out of the vertex?

Answer (MS): The number of tracks attached to the vertex. I’m a bit surprised
by the spike at "2. Did all Gordon’s improvements to the primary vertex go into
this pl4 release? This spike reminds me of the split-vertices era....
It may be physics though....

Chisq prob

Vertex position in cm.

NHITs (trk on vtx)

The sum of CFT and SMT hits on traks in the vertex.

NSMT (trk on vtx)

The number of SMT hits on tracks in the vertex.

NCFT (trk on vtx)

The number of CFT hits on tracks in the vertex.
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K-short Mass

K-short is a type of meson. pi+ & pi- decay mode.

Lambda Mass

Lambda hyperon is u+d+s quarks in the simple quark model.
2/3 of time it goes proton & pi-. 1/3 time to n pi-0.

Jpsi Mass

Lambda-bar.

18



Electrons Scone (All)

Simple Cone Algorithm

Number of electrons per event.

Exchange 28-Apr-2003:

Question (HTD): How do we get so many electrons in an event? What is the
object ID for these guys?

Answer (LD): The EM candidates stored in the EMparticleChunk satify very
loose criteria. With such loose criteria, these plots are probably more
indicative of the quality of CAL data rather than that of the electronms.
Moreover, depending on the code to produce the plots, this
may mix electrons from different algorithms (simple cone, CellNN, "road"
method) . That probably explains that there seem to be different populations
in the isolation and EM fraction plots.

Entries 538572 Entries 1659277

N Mean  3.085 ET 91
RMs 3028 900( wvs aoms

Transverse energy (GeV).

Exchange 28-Apr-2003:
Question (HTD): How about a better x-scale? Maybe a log plot?

b bbb B L oy
(b 2 4 6 8 10121416 18 20 (b 20 40 60 80100120140160180200 Answer 0:
s 1050277 e 1059777 ETA
vean  oseiz EMF O [ ——
—_— — The eta (physics) of electrons.
300¢-
Exchange 28-Apr-2003:
2504 Question (HTD): What accounts for the peak on the +eta side at about 1.57 Or is it
a deficit on the -eta side? I’d guess it’s a deficit from the projection of the
2000~ rate from the central calorimeter into the EC’s.
Answer (LD): 1It’s probably a deficit on the -eta side, but I don’t know
1506 what could cause it. The explanation probably depends on the type of
electron displayed (e.g. road electrons depend on tracking, CellNN might be
1000 more sensitive to noise that simple cone).
PHI
soop 0
) ) ) ) ) ) ) 0 . ) B The phi of electrons.
-%.2 0 02040608 1 1214 0 02 04 06 08 1 12
Exchange 28-Apr-2003:
—— Question (HTD): What accounts for the variation?
HMX9 Mean 1507 PHI vs ETA Answer (LD): This is most probably a problem with the calorimeter (warm
35060 LY | : region ?)
300
IS0
25000 | TS W .o T Chmmass (090909090 00—
Electrons have isolation less than 0.15. Background is, I suppose flatish out to
200 isolation of one or more.
150 Exchange 28-Apr-2003:
Question (HTD): What is this? What should we expect?
100 Answer (LD): I think that electrons from several algorithms are mixed and
on simple cone has an isolation cut at 0.2 (see the plots for loos and tight
500

electrons that are only simple cone electrons I believe). Negative isolation
is probably due to negative energy cells in the neighborhood of the electron
(electronic noise). For the same reason the EM fraction can be greater than 1.

Cb 5010015020250300350400450500 (b 50 100150200250300350400450500

Electrons (SCONEAI) =

Electromagnetic Fraction. Electrons will deposit most of their energy in the
first few layer of the calorimeter. These layers have material appropriate
for electromagnetic showers, so they are called the "electromagnetic calorimeter".
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Exchange 28-Apr-2003:
Question (HTD): Are the electrons with low EMF background?
Answer O:

H-matrix in 41 dimensions. The H-matrix value for electrons peaks at around 20.
This doesn’t seem tuned up to well. It doesn’t look like we cut on this.

Exchange 28-Apr-2003:

Question (HTD): What goes into the 41D H-matrix?

Answer (LD): Electrons are on the low HMX41 side. I think HMX41 contains
the energy fractions in EM1,2,4 and cells in EM3, plus log(ET) and Zvertex.

H-matrix in 9 dimensions. It looks like we cut on that at 20.

Exchange 28-Apr-2003:

Question (HTD): What goes into the 9D H-matrix?

Answver (LD): I thought that only the HMX8 was used (i.e. no preshower).
electrons are on the low HMX9 side. The HMX9 contains the fractions in EM1
to FH1 and the position in EM3.

PHI vs Eta

A two-dimensional distribution. I suppose we are looking for hot spots or
dead regions.

21
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Electrons Scone (Tight)

These plots are a repeat of Electrons(All) with a further "Tight" electron selection

applied.

Number of electrons per event.

Exchange 29-Apr-2003:

Question (HTD): What distinguishes a "Tight" electron from a "Loose" electron.

Ansver O:

H-matrix in 9 dimensions.

PHI vs Eta

A two-dimensional distribution.

dead regions.

I suppose we are looking for hot spots or
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Muons (A11)

The number of muons of all kinds. This includes A-stubs, BC-segments, three
layer tracks, etc.

Exchange 29-Apr-2003:
Question (HTD): How many kinds of muons are there here? How many ways can one muon

B ST e BT e 0T be counted?
vean 1488 vean  sise vean 001205 . .
2200 EYSYS | Rws 4 2200 Rws s Answer  (SSR): There are 7 kind of muons (depending on nseg).
ZDOOt For a detailed description, please have a look at Table 1 of DOnote 4091.
10'f 1800
16009 PT
1400 T
3 1200p The pT (GeV/c) of all muons. This comes from the tracker if the muon is matched.
10 1000p Otherwise it is the local muon pT. If the local fit was successful,
8000F then the global pt is the result of the combination of both measurements
5 6000 (dominated by the tracker measurement of course).
10°fF 4000
2000F
bt TRRUTRP VUV TUVIT TUU TOUN TOPT T 0
6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40 45 50 -4 4 ETA
PHI [ CHISQ 121 CHISQLOC v o Eta of all muons. The boundary of the central muon system is between |etal| of 0.8
e =
2500p — 1000p — 4500 e to 1.0 and is phi-dependent. The reason it is not at a fixed place is that the
4000F- central muon system is rectangular sides of a box-shape. The boundary of the
2000f 8000f 3500F forward muon system is at |etal of 1.6 to 2.0 for similar reasons.
3000
1500 6000f- 2500F- Because physics (as opposed to detector) eta is plotted, the eta shown can be
larger than the physics eta of the detector.
2000k
1000 4000~
1500 PHI
5000) 2000F woop 0L s
500F Phi of all muons. The periodic spikes are muons plotted at the centers of
! 1 1 J ! 1 TP TR T TP T TP PR v ! | | L ! drift chamber (PDT and MDT) segments. There are fewer muons found in the
T 2 3 4 5 [ 5 10 15 20 25 30 35 40 45 20 -1I5 -1I0 5 5 10 15 . N
plot between 4 < phi< 5, where the acceptance of octants 5 & 6 (bottom) is
Erres 601723 Enires 801723 Erires 801723 not as good as the rest of the detector.
E33 Mean 3739 HALO Mean 06798 WHITS A Mean 2431
RMs 309 6000E RMs 11 2200E IS |
f 2000F- CHISQ
5000k 1800F T
1600E- The chi-sq of the matched central track.
4000H 1400F
1200 Exchange 29-Apr-2003:
3000 1000 Question (HTD): What is fitted for this chi-sq?
2000H 800 Answer O:
600
1000 400 CHISQLOC
20086 4HOT N
TP T e TR P PO T 0, AR PPN PP TN . . .
2 4 6 8 10 12 1416 18 2 4 6 8 10 12 14 16 18 12 45 6 7 8 9 1 The chi-sq of the fit for the muon local track (muon hits only).
W HITS BC S SCINT HITS A Ve oataa SCINT HITS BC Mo ods Exchange 29-Apr-2003:
4500 LR 4500 e —_— Question (HTD): Why does this have negative values? Why is the
2000 4000 5000f range apparently O to 47
3500F Answer  (SSR): The default value is -1 (the fit has failed).
3500
3000E 4000]
3000
2500 | ES33
2500 3004 L
2000H
2000] 2000 The energy deposited in a 3x3 cone in the calorimeter (corresponding to
1500f 1500H delta eta x delta phi of 0.3 x 0.3) centered around the expected position
1000 1000K 1000} the muon enters it. Muons deposit between 1 and 2.5+ GeV in the
500 " 500H ” calorimeter depending on the angle it goes through.
e L . e ofL . . .
12 3 45 6 7 8 9 I 0.5 1 15 2 25 0.5 1 15 2 2.5 Exchange 30-Apr-2003
Comment  (FD): That’s an undebugged (and not used) variable. This quantity
Muons (A”) is attached to central tracks (not filled for non-matched muon).

HALO
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The energy in a ring of inner radius 3x3 and outer radius 5x5 around the muon.

This helps determine muon isolation.

W HITS A

The number of PDT and/or MDT hits in the A-layer. Most of
the A-layer has 4 decks. The central bottom has 3 decks.
Parts of octant 5 & 6 have no A-layer coverage at all.

Exchange 29-Apr-2003:
Question (HTD): Is this hits or decks?
Answer  (SSR): Hits.

W HITS BC

The number of PDT and/or MDT hits in the B and C layers, summed.

These chambers have 3 decks. The peak at zero is A-stubs.

SCINT HITS A

The number of A-layer scintillator hits.

SCINT HITS BC

The number of B + C layer scintillator hits. The central has,
except in some special places, only one b or C layer of
scintillator. The forward muon system usually has both.
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Muons (Matched)
The number of central-track matched muons of all kinds.

Exchange 29-Apr-2003:
Question (HTD): What kinds of tracks can be matched? What are the matching criteria?

Answer O:
B ST Er e 22800
3500 i ] o bt
wgdy -k . 5 [
3000 7000F
The pT (GeV/c) of all muons.
2500 10 6000F-
2000) 5000k ETA
10 40 [ vy 4y 07 .
1500] Eta of all matched muons. The boundary of the central muon system is between |etal of 0.8
1000 S000E to 1.0 and is phi-dependent. The reason it is not at a fixed place is that the
10 2000 central muon system is rectangular sides of a box-shape. The boundary of the
500 1000E- forward muon system is at |etal of 1.6 to 2.0 for similar reasons.
0 1 1 L L 1 L 1 1 1 1 L 1 L 1 1 1 1 0 1 1 .
0 6 8 10 12 14 16 18 20 0O 5 10 15 20 25 30 35 40 45 50 -4 -3 3 4 I think the forward has more muons than the central because the forward muon
system has more acceptance at low pT than the central. It takes about 4.5 GeV/c for
] Tres 22059 Trres 220650
PHI Mean 2878 CHISQ Mean 1205 CHISQLOC Mean 1316 a muon to penetrate the toroid magnet.
RMs etz RwS i RMS 2070
as00F 8000 900 T
7000) 8000p This is the eta of the track.
3000 5000 7000p
2500 6000p PHI
2000 5000 so0 ===
4000 20006 Phi of tracked muons. The distribution is the folding of the muon acceptance
1500 3000 with the tracker efficiency.
1000 3000p-
3 2000] 2000 CHISQ
500F 1000] 1000 1
! L L | ! 1 TTPPT TP POTIT PP PPTTE PP I i) ! | | 4 4 The chi-sq of the track fit.
T 2 3 4 5 [ 5 10 15 20 25 30 35 40 45 s -I5 10 5 5 10 15
Eriries 220858 Enires 224568 Erires 224058 CHISQLOC
E33 Mean  asoL HALO Mean 0911 WHITS A Mean 355
RMS EH | RMS. 1715 RMS. oos  TTTTTTT
1200 1000B. The chi-sq of the fit for the muon local track (muon hits only).
1000
8000F E33
scoOp 0 "t "Ny s
6000 The energy deposited in a 3x3 cone in the calorimeter (corresponding to
600 delta eta x delta phi of 0.3 x 0.3) centered around the expected position
400 4000 the muon enters it. Muons deposit between 1 and 2.5+ GeV in the
calorimeter depending on the angle it goes through.
200 2000~
TP N T P L T U T T T | oy fl S« P . PO P HALO
2 4 6 8 10 1214 16 18 2 4 6 8 10 12 14 16 18 1 23 5 6 7 8 9 I - -
The energy in a ring of inner radius xxx and ounter radius yyy.
e 220050 ] T 220658 X X ) X
1200 WHITS BC Mean  ag79 SCINT HITS A Mean 103 SCINT HITSBC Mean 134 This helps determine muon isolation.
Rs 105 Rus 02170 RMS 0537
i 2200F 1400
1000E 2000 E W HITS A
1800F. Sy |
800 1600 1000 The number of PDT and/or MDT hits in the A-layer. Most of
1400F 800k the A-layer has 4 decks. The central bottom has 3 decks.
600 1200¢- Parts of octant 5 & 6 have no A-layer coverage at all.
1000F- 600
400 o3 200k Exchange 29-Apr-2003:
Question (HTD): Is this hits or decks?
200F 400F 200 S
200F Answer (): Hits.
b 1 1 L , \ 0. o) I , ,
12 3 45 7 8 9 1 0.5 15 2 25 0.5 15 2 2.5 W HITS BC
Muons (Matched) The number of PDT and/or MDT hits in the B and C layers, summed.

These chambers have 3 decks. The peak at zero is A-stubs.

SCINT HITS A
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The number of A-layer scintillator hits.

SCINT HITS BC

The number of B + C layer scintillator hits. The central has,
except in some special places, only one b or C layer of
scintillator. The forward muon system usually has both.
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Muons (A-Stub)

These are the same plots as MUONS(ALL) except for A-stubs. A-stubs have
no B or C-layer hits.

e ST Era PT
w00 woml 1800 e R ——
1600F The pT (GeV/c) of A-stub muons. This comes from the tracker if the muon is matched.
I don’t know how the pT would be known, otherwise.
4000 10° 1400F P
1200F ETA
3000 107 w00 40t _____
800F Eta of A-stub muons. The peaks near |etal=1 are due to background scattered
2000 10 600 into the central region from the exit of the calorimeter.
1000) 400 PHI
200F

RN KNS TR SR 1T, e S L VN -

0 6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40 45 50 -4 4 Phi of A-stub muons. The deficit at phi”5 is because of there is 16% of phi
e e e in central region which supports the calorimeter. The are no A-layer detectors
oS irTes oS

PHI Mean 2997 CHISQ Mean 1237 CHISQLOC Mean  0.363 there.
RMS 1814 50006 RMS 07938
CHISQ
4000 N
The chi-sq of the track fit.
3000p
CHISQLOC
2000p - -
The chi-sq of the fit for the muon local track (muon hits only).
1000p
E33
K S S B S L (O S e e - L LU L [ - s
) ) ) A The energy deposited in a 3x3 cone in the calorimeter (corresponding to
=5 Erires 53748 TG Entres 53748 TS Entries 53748 delta eta x delta phi of 0.3 x 0.3) centered around the expected position
1200 e a4n R __2oe 25008 Rwe  ros the muon enters it. Muons deposit between 1 and 2.5+ GeV in the
2500f 5 calorimeter depending on the angle it goes through.
1000
w00 2000) 2000p- HALO
1500 1500p : : : ; :
6000) The energy in a ring of inner radius xxx and ounter radius yyy.
This helps determine muon isolation.
4000 1000 1000p-
W HITS A
2000 5000 sooo- () I/} O0CHY 0 . ________
The number of PDT and/or MDT hits in the A-layer. Most of
Lovitiii)o] T L b b L L e
N S LRV R VLT 2 4 6 8 10 12 14 16 18 0512 4 5 6 7 8 9 I the A-layer has 4 decks. The central bottom has 3 decks.
Parts of octant 5 & 6 have no A-layer coverage at all.
Eniries 53748 Eniies 53748 Eniies 53728
W HITS BC Mean [ SCINT HITS A Mean 0723 SCINT HITS BC Mean 0
RMS 0 4000p RMS 04772 RMS 0
5000 3500p- 5000 W HITS BC
30008 |l K T
4000) 4000f There are no BC hits on AStubs.
2500p-
3000 2000p- 3000 SCINT HITS A
1500 - -
2000 1000 2000 The number of A-layer scintillator hits.
1000 1000
5000 SCINT HITS BC
Ot L L o s 0, s s L L L
12 3 45 6 7 8 9 I 0.5 15 2 25 0.5 1 15 2 2.5

There are no BC hits on AStubs.

Muons (Astub)
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Muons (BC-Stub)

These are the same plots as MUONS(ALL) except for BC-stubs. BC-stubs have
no A-layer hits.

B ST TTes ErT PT
vean 0001087 P Mean 6313 vean 002404
rus__oouss RMS 4864 70 s o] 0 ==mem
5000 102k soF- The pT (GeV/c) of BC-stub muons. This comes from the tracker if the muon is matched.
A pT can be calculated from the BC track and the hypothetical track from the
4000) 50F vertex to the projection of the BC track into the toroid.
3 ETA
3000
10
o] S 1 S
2000 20 Eta of BC-stub muons.
1000 L 10F PHI
bl by , - ) o o
0 2 4 6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40 45 50 -4 -3 3 4 Phi of BC-stub muons. I expect them to be uniformly distributed in phi except
- - - — - - for octants 5 & 6, which should have more because of the A-layer hole in
oS irTes oS
PHT 1 CHISQ Mean 0 CHISQLOC Mean  0.2906 the central.
RMS 0 RMS 1120
900F
800F CHISQ
o3 fF 0
600F The chi-sq of the track fit. I don’t know why this is always zero.
0 500
CHISQLOC
400F _ _
0.5 300F The chi-sq of the fit for the muon local track (muon hits only).
200F
100F E33
Ftpetiestye sttt N
) ) ) A The energy deposited in a 3x3 cone in the calorimeter (corresponding to
=5 Entries 1070 TG Entries 1070 TS Entries 1070 delta eta x delta phi of 0.3 x 0.3) centered around the expected position
RS o RS pom Re o the muon enters it. Muons deposit between 1 and 2.5+ GeV in the
1000) calorimeter depending on the angle it goes through.
800 HALO
600 The energy in a ring of inner radius xxx and ounter radius yyy.
This helps determine muon isolation.
400
W HITS A
200
BC stubs have no A-layer hits.
TP PV PO T T T Liil bl s Ol b )
2 4 6 8 10 1214 16 18 2 4 6 8 10 12 14 16 18 12 3 45 6 7 8 9 1
W HITS BC o 2457 SCINT HITS A e 0 SCINT HITS BC ean 04808 W HITS BC
RMS 1212 RMS o RMS 06092
408 - -—— o - T
350 1000 600 The number of BC wire hits on the segment.
500
300F 800) SCINT HITS A
250F 400 L e
200F 600 300 BC stubs have no A-layer hits.
150
400 200 SCINT HITS BC
00 = | | I e [
200 100
50F The number of BC scintillator hits on the segment.
0 | | R AT ofl o
1 4 5 6 7 8 9 1 0.5 1 15 2 25 0.5 1 15 2 2.5

Muons (BCstub)
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Muons (UnMatched)
The number of central-track matched muons of all kinds.

Exchange 29-Apr-2003:
Question (HTD): What kinds of tracks can be matched? What are the matching criteria?

Answer O:
B ST TTes ETa
vean 005003 Mean  7.099 vean 00
Rus 0292 RMS __7.847 Rus 1120 PT
1000 r
The pT (GeV/c) of all muons.
800 pT (GeV/c)
ETA
eoo-  \400tpt0dt . _____
Eta of all matched muons. The boundary of the central muon system is between |etal| of 0.8
4001 to 1.0 and is phi-dependent. The reason it is not at a fixed place is that the
central muon system is rectangular sides of a box-shape. The boundary of the
2001 forward muon system is at |etal of 1.6 to 2.0 for similar reasons.
T T T PO T TRRUTRP VUV TUVIT TUU TOUN TOPT T 0 L .
6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40 45 50 -4 -3 4 I think the forward has more muons than the central because the forward muon
system has more acceptance at low pT than the central. It takes about 4.5 GeV/c for
Enies 26904 Eniries 26087 Eniries 26004
PHI Mean 2882 1 CHISQ Mean o CHISQLOC Mean 1224 a muon to penetrate the toroid magnet.
RMS 1779 RMS 0 RMS 3370
8000F
500 7000F This is the eta of the track.
0.5
E 6000F
400| PHI
5000 M
300 0 : ; : : . :
4000F Phi of tracked muons. The distribution is the folding of the muon acceptance
200 3000F with the tracker efficiency.
-0.5F
2000F
100E CHISQ
1000 WL
| | | y ! L [ o TR T O R TN OV A ! | | L The chi-sq of the track fit.
T 2 3 4 5 © 5 10 15 20 25 30 35 40 45 20 -1I5 -1I0 5 5 10 15
Erires 26984 Entries 26984 Entries 26984 CHISQLOC
1| E33 Mean o HALO Mean o WHITS A Mean 2818
RMS 0 RMS -0 RMS i3l TTTTT T
2500 1200p- The chi-sq of the fit for the muon local track (muon hits only).
0.5 1000p-
2000 E33
sooF || pngp T
0 1500 The energy deposited in a 3x3 cone in the calorimeter (corresponding to
6000 delta eta x delta phi of 0.3 x 0.3) centered around the expected position
1000] 4000 the muon enters it. Muons deposit between 1 and 2.5+ GeV in the
051 calorimeter depending on the angle it goes through.
5000 2000
Ak " HALO
TP PV PO T P PO T T PV POTE T PN PO T ollp e
2 4 6 8 10 12 14 16 18 2 4 6 8 1012 14 16 18 1 2 4 5 6 7 8 9 I - -
The energy in a ring of inner radius xxx and ounter radius yyy.
Eniries 26954 Eniries 26980 Enties 26067 X X ) X
WHITS BC : SCINTHITS A Mean 08413 SCINT HITSBC Mean 09785 This helps determine muon isolation.
RMS 1773 RMS 04185 14006 RMS 0711
9000F 2200p-
8000F 20008 1200 W HITS A
2000F w008 {0 7 % 0 e
6000 1600p- 1000p- The number of PDT and/or MDT hits in the A-layer. Most of
1400p- 8000F the A-layer has 4 decks. The central bottom has 3 decks.
5000 12009 Parts of octant 5 & 6 have no A-layer coverage at all.
4000F 1000 6000
3000F 8000F- Exch: 29-Apr-2003:
6000E. 4000) xchange pr :
2000F Question (HTD): Is this hits or decks?
4000} 2000)
1000 " 2000] Ansver (O): Hits.
X I — . L oL . .
12 4 5 6 7 8 9 I 0.5 15 2 25 0.5 15 2 25 W HITS BC

Muons (Unmatched)
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The number of PDT and/or MDT hits in the B and C layers, summed.
These chambers have 3 decks. The peak at zero is A-stubs.

SCINT HITS A
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The number of A-layer scintillator hits.

SCINT HITS BC

The number of B + C layer scintillator hits. The central has,
except in some special places, only one b or C layer of
scintillator. The forward muon system usually has both.
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Entries 538572
| M ET Mean  9.126
RMS 7.107
50040

400
300
200
100
OO 10 20 30 40 50 60 70 80 90100

Entries 538572

MEY I

400 RMS 7.34

350
300
250
200
150
100
500

%0-40-30-20-10 0 10 20 30 40 50

Entries 538572

MEX Mean -0.2551

- RMS 7.85

350

300

250

200

150

100

500

950-40-30—20-10 0 10 20 30 40 50

Met (No cuts)

41

MET (No Cuts)

These must be among the most familiar distributions at DZero. We expect components
of MET to be

The square-root of the sum of the squares of the MET components. In the run
I looked at first the mean was 9.1 GeV. The number of events in the 20 GeV bin
was approximately 1/10th that in the peak.

Missing energy Y-component. We expect this to be small and symmetric around zero.
The RMS is under 8 GeV.

Missing energy X-component. We expect this to be small and symmetric around zero.
The x and y resolutions should be the same as each other.
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Jets (Cone R=0.7) No Cuts

Jets reconstructed using the cone algorithm.

The number of jets in the event. I see a two-peaked distribution with
2 jets most-likely and O jets next-most-likely. That is understandable
given that QCD events tend to have at least two or more jets, balancing

Eniries 538512 ] Entries 1445063 Enires 1445063 in Et. Other events have either two or more jets that fall below
vean 208 vean 1858 vean o022z
1600} Rws 1o RMS 1325 Rus 1471 threshold (typical of MinBias) or no jets at all above threshold.
{ 5 Lo o] {
10 | 3500p-
3000p- There are lots of events with 3 or more jets and even a few with 10.
10°F|
25008 Exchange 18-Apr-2003
10°F| 2000B- Question (GB): The high multiplicity is due to fake jets, due to noise.
1500 Are quality criteria applied (see jetmet web page/certification)?
10°F 4 Answer (HM): No quality cuts yet. Perhaps it’s better to monitor "all"
1000p- jets.
10 5000F Answer (MW) : The cut Et>8GeV for these plots is extremely low. At such
o e R X X X X X R low Et we expect large numbers of multijet events - even
8 10 12 14 16 18 20 0 20 40 60 80 100120 140160180 200 0-4 3 -2 -1 0 1 2 3 4 with such high multiplicities. (of course, there is also
some background here - but not *only* background)
e 135067 Trres 1225063 Trres 14506
PHI EWF CHE
18005 we ] 30005 RS 02167 RMS oz Bt
1600p 2500 @00 A 0N AL
1400 The Et of jets. We don’t save jets reconstructed with Et less than 8 GeV.
1200 2000 -
a
1000p- wsoob £ 0~ | 0k
8000 1000 Jet eta. There must be a fairly heavy trigger bias as jets are
6000F produced approximately flat in eta at a given Et.
4000F
000) 5000
2000F Exchange 18-Apr-2003
+ 3 3 4 o 3 T + Question (HTD): Why does it fall at higher eta? What are the horns at |etal=1.17
: Answer (GB): It’s trigger coverage. Cases where the jet deposits lots of
TGN Eriries 1495063 EW Enires 1445063 = Enires 1445063 energy on coarse hadronic (CH). The CH tends to be noisy.
o o] 6000 e “oxs Answer (MW): Jets are not produced flat in eta (also not for a given Et).
5000 NLO predicts that for:
5000 5000p- Et> 50GeV the eta spectrum dies out at eta>2.7
4000F > =" - >2.
20008 20008 Et>100GeV eta>2.0
Et>400GeV -" - eta>1.0
3000 3000b- 30006 I can’t give a good explanation for the horns. But it looks
as if jets at |etal|=1.3 are reconstructed at smaller values
2000 2000p- 2000p so their |etal| is shifted to approx 1.0
1000 1000p- 1000p-
L TR T P PO PO T TPPITAPA TOPN TUPI AP TN 0, L L L .
2 4 o6 8 10 12 14 16 18 10 20 30 40 50 60 70 80 90 I00 0.2 0.4 0.6 0.8 T Phi
Jet phi.
Exchange 18-Apr-2003
Question (HTD): What’s with the large bump at phi=1.6 and the smaller one at
phi=3.27
Answer (GB): Calorimeter problems (a warm zone, under investigation).
EMF
The electromagnetic fraction of jets, including electroms.
Exchange 02-May-2003
Question (HTD): Does this include electrons?
Answer (MW): I don’t know what this plot includes....
Jets (Cone R 0 7 (no CUtS)) But in principle an isolated electron will be classified
: as a jet (until the jet selection criteria remove this
background) .

Standard jet ID selection criterion: 0.05<EMF<0.95
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Coarse hadronic fraction. This is a selection criteria for jets.

Exchange 02-May-2003
Question (HTD): What is standard jet ID selection criteria?
Answer (MW): CH < 0.4

Exchange 02-May-2003

Question (HTD): What is this?

Answer (MW): The ratio of the transverse energy of the leading cell
in the jet and the transv. energy of the second leading
cell in the jet.

Standard jet ID selection criterion: HotF<10

Exchange 02-May-2003

Question (HTD): What is this?

Answer (MW) : The number of towers which contain at least 90% of the jet
energy. Standard jet ID selection criterion: N90>1.

Exchange 02-May-2003
Question (HTD): What is this?

Answer (MW) : The ratio of N90 and the total number of towers in the jet.

The standard selection does not directly cut on this
variable, but only on the combined variable f90ch, defined
as: f90ch = £90 + 0.5 CHF.

The cut is: CHF<0.1 or £90ch<0.8.

Jet Et (PHI vs ETA)

Exchange 18-Apr-2003
Question (HTD): I’m not sure I understand this plot. What’s it mean?
Answer O:
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Jets (Cone R=0.7) Standard Cuts

Jets reconstructed using the cone algorithm with standard jet ID applied.
They are a repeated set similar to Jets ALL (Cone=0.7).

The number of jets in the event. I see a two-peaked distribution with
2 jets most-likely and O jets next-most-likely. That is understandable

Entries 538572 —F'l—| Entres 1101683 Entries 1101683 given that QCD events tend to have at least two or more jets, balancing
vean 208 vean 2031 vean 002231
1600] LI | o RMS 149 2200 aws 177 ) in Et. Other events have either two or more jets that fall below
10 20006 threshold (typical of MinBias) or no jets at all above threshold.
4 1800p-
10F 1600p There are lots of events with 3 or more jets and even a few with 8.
1 1400p
10 F| 1200p Et
1000 £ N L e
2
10°F| 8000F The Et of jets. We don’t save jets reconstructed with Et less than 8 GeV.
6000
10 [ 4000g- Eta
2000 om
Lty T T U PO T U SO T 0 L Ll Lt s . . X .
8 10 12 14 16 18 20 0 20 40 60 80 100120 140160180 200 4 -3 -2 -1 0 1 2 3 4 Jet eta. There must be a fairly heavy trigger bias as jets are
produced approximately flat in eta at a given Et.
BT e 101687 WE Erres 1100683 Trres 110066
wean 307 vean szl vean  oomazs
oo Rus 1w 22008 RS ozz1 RMS 00830
M P
000 e - T o
8000
6000
4000 The electromagnetic fraction of jets, including electronms.
2000F Exchange 02-May-2003
| | | | ! \ L L | Question (HTD): Does this include electrons?
T 2 3 4 5 © 0.6 0.8 1
Answer O:
e e TI0%687 T Erres 110068 555 Ervres TIOT6E
e _owe| 5000 e isa s o CHF
3500k 5000 a1 e
3000F 4000p Coarse hadronic fraction. This is a selection criteria for jets.
4000p
2500 30008 Exchange 02-May-2003
2000F 3000p Question (HTD): What is standard jet ID selection criteria?
Answer O:
1500F 2000p- 2000p
1000F HOTF
1000p
500F 0000 4 1 0 _____
L TR P PO PO T TP TP T 0, L L L
2 4 o6 8 10 12 14 16 18 10 20 30 40 50 60 70 80 90 100 0.2 0.4 0.6 0.8 T Exchange 02-May-2003
Question (HTD): What is this?
Answer O:
N90
Exchange 02-May-2003
Question (HTD): What is this?
Answer O:
F90
Exchange 02-May-2003
Question (HTD): What is this?
Jets (Cone R 0.7 (standard cuts)) Answer 0:

Jet Et (PHI vs ETA)
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Exchange 18-Apr-2003
Question (HTD): I’m not sure I understand this plot. What’s it mean?
Answer O:
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Entries 538572

SMT barrel clusters Mean 1533
5| RMS 1260
10 ¢
4:
10F
10
10F
10F
1 T P AT T T A R T Y& (05
0 10020080040080060000080080AMO00

IS

10

10

2
10

10

Number of clusters

Entries 538572
| Mean 1941
RMS 707.3

CAL cells

0 100200800400800600000G8000AMO00
Number of cells

4
10

3
10

10

10

[E=Y
O prmp

4]
10

10

10

10

Entries 538572
CFT clusters Mean 2552
RMS 1133

100200800400600600D0080080AMO00
Number of clusters

Entries 538572
| Mean 1126

CPS clusters

RMS 1117

0 10020080040080060000080080AMO00
Number of clusters

Detector Occupancy (Detector)

Detector Occupancy

Number of SMT Barrel Clusters
Per oveas.

Number of CFT Clusters
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10004

SMT vs CFT

CAL vs SMT
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Per event.

Cal vs SMT
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Calorimeter (ALl Cells)

The number of cells above a threshold.

Exchange 15-Apr-2003:
Question (HTD): What is the threshold?
Comment  (LD): ~1800/55k = 3% occupancy and that seems low.

Entries 538572 Answer (HM) : Reco’s default threshold. There is some calibration. We don’t
Mean 1030 E Sum Mean  526.7 use the database. It’s after hot-cell-killing (NADA).
RMS 6773 RMS 3052
18060 12000 !
pT Sum
w0 ¢ vy | 180G, t | 10000 f + A 0 ===
14060 Scaler sum of pT from all cells.
12040 E Sum
w060 1Y | 1209 Yy | _r¢ L0
oogo Scaler sum of E of all cells.
800
600 T
400¢- Eta of all cells in 1/10th eta units.
2000
\ \ \ \ \ \ ; Exchange 15-Apr-2003:
00 500000502008608008506008508000 (b 50 100150200250300350400450500 0(J 200 400 600 8001000120a.400600 Question (HTD): Why the horns at |etal ™ 3.57
Answer (LD): There is alot of physics activity (low Et jets)
R ErrT— e oo at large eta, close to the beampipe.
600 IETA v oaom IPHI an ILYR oo 1o
un 1606
| 2506 | IPHI
400
5000 | Phi of all cells in pi/10 units.
2006 1206
4000 I Exchange 15-Apr-2003:
I 100¢- Question (HTD): Why is every other bin 40% taller?
1506 Answer (LD): I could be the binning (there are exact 64 iphi, from 1 to 64),
3006~ I 800 but the effect is most probably due to the inclusion of the very forward
! region: for ieta>32, the cells are 0.2 in phi so only the even iphi cell exist.
100¢+ 600
2006
400k ILYR
100 soopp 0 K ! !t
200 ILayer. The EM layers are: 1 - EM1; 2 - EM2; 3 to 6 - EM3; 7 - EM4.
L L ) ) ) ) ) ) L _,_‘_ Lo The transition layers are: 8 CCMG (massless gap); 9 - ICD; 10 - ECMG.
-(ElC 30 20 -10 O 10 20 30 40 q: 10 20 30 40 50 60 70 00 24 6 8 10 12 14 16 18 The fine hadronic layers are: 11 - FH1; 12 - FH2; 13 - FH3; 14 - FH4 (EC only).
The coarse hadronic layers are: 15 - CH1; 16 - CH2 (exists only for
9 .le. lietal .le. 15); 17 - CH3 (exists only for 9 .le. |ieta| .le. 15).
Cell E (IPHI vs IETA) X1(1,500 E Sum vs IETA E Sumvs ILYR
o Cell E(IPHI vs IETA)
0 | NS S | | ST E— o200 mmmmeooooom————oo oo
1000 A 2D-histo of cells over threshold. We are looking for hot cells in this plot.
(<
ol ESUM vs IETA
0t The energy summed over ieta ring per event.
0
ESUM vs ILYR
The energy summed over ilayer detector per event.
0

0!
910 30 20 -10 0 10 20 30 40 40 -30 20 -10 0O 10 20 30 40 0 6 8 10 12 14 16 18

Calorimeter (All cells)



Calorimeter (CC Cells)

This is a repeat of Calorimeter (All) concentrating on the CC.

The number of cells above a threshold.

pT Sum
Entries 538572 Entries 538572 Entries 538572 77T
140 N Mean 3263 | PT Sum Mean 4184 E Sum Mean 5338 Scaler sum of pT from all cells.
rus w07 500 O | 1206 o] |
1204 100 oo
400!
1006~ Scaler sum of E of all cells.
800}
800k 300 IETA
600! 600f- Eta of all cells in 1/10th eta units.
E 20040
400 400 IPHI
200 10000 200k Phi of all cells in pi/10 units.
ILYR
A WU P I R B B
00 500000502008608008506008508000 q. 50 100150200250300350400450500 O(.i 200 400 600 800100012000400600  TTT7T
ILayer. The EM layers are: 1 - EM1; 2 - EM2; 3 to 6 - EM3; 7 - EM4.
P P The transition layers are: 8 CCMG (massless gap); 9 - ICD; 1
&

IETA o IPHI ILYR e aom The fine hadronic layers are: 11 - FH1; 12 - FH2; 13 - FH3; 14 - FH4 (EC only).
800¢- e — NS | The coarse hadronic layers are: 15 - CH1; 16 - CH2 (exists only for
7006 3000~ 2500 9 .le. lietal .le. 15); 17 - CH3 (exists only for 9 .le.
600 250 200 Gen ECIPH e BTV
5000 2000+ 1508 A 2D-histo of cells over threshold. We are looking for hot cells in this plot.
400 150¢ ESUM vs IETA
3006 100 100¢- The energy summed over ieta ring per event.
200¢-

500 500 ESUM vs ILYR
100¢- ! 1 00t e
The energy summed over ilayer detector per event.

o N I A (‘t 1 | | | | | 0 [ 1
-40 -30 -20 -10 O 10 20 30 40 10 20 30 40 50 60 70 0 2 4 6 8 10 12 14 16 18
70l Cell E (IPHI vs IETA) 011200 E Sum vs IETA égmoo E Sumvs ILYR

01
6op 1000~ — 1000 I

01 20!
50 T - =

0t 800} 800
40F o 15 -

6001 -
10 I E—

20

01

50

oF 200f | —— —

101
o Ll Ll 0 o
-40 -30 20 -10 0 10 20 30 40 -40 10 12 14

Calorimeter (All CC cells)



200
180
160
1401
1201
1001
800
600
400!
200!

O0 50000050200260800850€008508000 (b 50 100150200250300350400450500

Entries 538672 Entries 538572 Entries 538572
1613 PT Sum Mean 5873 E Sum Mean 4816
6119

Mean
RMS

) RMS 3503 RMS 2933

350

300

250

200

1501

1001

500

PP PR P P P PP P
0(.i 200 400 600 8001000120a.400600

600 IETA e o IPHI e s ILYR e s
| ook | 140¢
500¢- 200 | 1206
180
4000 160 100¢-
140 800
3000 120
100¢ 600[
2000 800f
600} 400f
1006+ 400 200F
200
0 1 1 1 1 1 i 1 1 1 1 1 1 0 1 1 1 || 1 1
740 -30 -20 -10 0 10 20 30 40 16265046 50 60" 70 0 2 4 6 8 10 12 14 16 18

Cell E (IPHI vs IETA)

E Sum vs IETA E Sumvs ILYR

X 1(
51200

0t
1000}
o

0!
40 -30 20 -10 0O 10 20 30 40

10 12 14 16 18

Calorimeter (All EC cells)

Calorimeter (EC Cells)

This is a repeat of Calorimeter (All) concentrating on the EC.

The number of cells above a threshold.

Scaler sum of pT from all cells.

Scaler sum of E of all cells.

Eta of all cells in 1/10th eta units.

Phi of all cells in pi/10 units.

ILayer. The EM layers are: 1 - EM1; 2 - EM2; 3 to 6 - EM3; 7 - EM4.

The transition layers are: 8 CCMG (massless gap); 9 - ICD; 10 - ECMG.

The fine hadronic layers are: 11 - FH1; 12 - FH2; 13 - FH3; 14 - FH4 (EC only).
The coarse hadronic layers are: 15 - CH1; 16 - CH2 (exists only for

9 .le. lietal| .le. 15); 17 - CH3 (exists only for 9 .le. |ieta| .le. 15).

Cell E(IPHI vs IETA)

A 2D-histo of cells over threshold. We are looking for hot cells in this plot.

ESUM vs IETA

The energy summed over ieta ring per event.
ESUM vs ILYR

The energy summed over ilayer detector per event.
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40|

30

20
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L L L A N

-40

EM objects, pT>10 and MET>30

Leading Jet, MET>30

Calorimeter (All cells)
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Calorimeter (All Cells) Hi MET

DETA for EM Objects pT> 10 GeV and MET > 30 GeV

Detector eta for EM Objects.

Exchange 17-Nov-2003:

Question (HTD): Are there any cuts on the EM Objects?

Answer (HM) : There are no additional cuts to the reconstructed objects.
By cutting on large MET, we enhance our ability to isolate
problems with the calorimeter. If the calorimeter and its
electronics were performing properly, we would
expect distributions flat in phi and monotonic in eta.

Leading Jet, MET > 30 GeV

Highest Et Jet.

Exchange 17-Nov-2003:
Question (HTD): Are there any cuts on the Jet Objects?
Answer (HM) : No.

EM Objects, MET > 30 GeV

EM Objects.
Exchange 17-Nov-2003:

Question (HTD): Are there any cuts on the EM Objects?
Answver (HM): No.
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CPS Clusters (All Clusters)

Presumably the number of clusters in each event.
Drew writes: "[That] We have a bad problem with ghosts and havent turned on
deghosting [is why so many clusters].

NStrips
B ST TRy
NCLUS ean 1009 NStrips ven 1238
Aus _ wad s i | Number of strips in those 3D clusters. Strips means "fibers".
10'F Phi
Phi of CPS clusters
A
10°F -
Z position of 3D CPS clusters.
Drew notes: "This comes from crossing one axial cluster with
T one u cluster and one v cluster. As to the shape...thats more
SO DU DU PUVIR PO P DU SO
0 500 100015002000 250030003500 4000 0 10 20 30 40 50 60 70 80 90 100 difficult. The dip in the center is due to the pathlength
— _ S— . S— issue (same reason cft has lower efficiency at low eta), but
1 PR e s 7000k 4 RPhi width o the thing at the ends is odd...I am guessing its because
000F - — - the cal trigger coverage doesnt happen in the ICD.
6000, 1200
8000
5000F 1000f
6000} 4000F 800 RPhi Width
E e0OF | T
4000 3000 Width Of the clusters. Scale needs adjustment to
2000F 400 eliminate underflows and overflows.
2000~
1000F 200 Z Width
I R 0=ty ——go———¢~——50" 10 Qosttols 62028 6.yo8s 04048 T
’ What is the minimum unit?
ZWidth w2zl 1200 LRI w ] 1000 L dPhi (trk)
w00p /0 .~ - n1 T - S T/
1000 8000 Delta phi with nearest track.
8000
800 6000) Phi (matched)
6000 ook /&N ! vt F X | s
4000 Phi of matched track. Criteriae are
4000 400 delta-phi < 0.05 and delta-z < 3.0.
2000) 200 2000
Z (matched)
! | L | | 0
% B 17 S X 7 X -2 2 S V) ) - -

Z of matched track. Again, what is the criteria?

Eniries 466700 Entres 466700

Phi (matched Mean 3089 Z (matched Mean 02876
6000 e | —_— Drew notes: " I think the matching is wrong...it looks like they
7000 are matching z of the track rather than z at the preshower
5000, 6000 of the track. "
40001 5000
Later Drew wrote: " Harry and I spoke...he convinced me that the
3000 4000] thing I called a ’matching problem’...the z(matched) distribution
3000 isnt that. We think it is because you used a run reco’d with
2000 2000 p14.03.02...which has the cps calibration bug. He had a plot of
1000F data he reco’d with p14.05.00 and it looked much flatter for z.
1000F So you can remove that from the explanation. I (still) dont know
0 1 L L )y 1 1 1] what matching he used...but I would guess it’s the same as for

L L L L L
L 2 3 4 5 6 -100 50 0 50 100 the dphi above. If I’m wrong I’m sure he’ll let us know.

CPS Clusters (All Clusters)
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Entries 8.788018e+07
P H I Mean 3.048

RMS 1.795

1400 ‘

1200-

1000

800[[ I

6001

400

200-

O:IIII|IIII|IIII|IIII|IIII|IIII|I
0O 1 2 3 4 5 6

SmtClusters (allBarClusters)
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Entries 3.979849e+07

PHI FDisk All vean 3080

7000-
6000
5000

4000

300(

)
)
2000
1000

RMS 1.824

0

O:IIII|IIII|IIII|IIII|IIII|IIII|I

1 2 3 4 5 6

SmtClusters (allFDiskClusters)
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Entries 1.408767e+07

PHI HDisk All vean 3387

500(

400(

300(

200(

*JI T T I\f-JI T T I\f-ll T T I*JI T T I\f-ll

100(

RMS 1.797

WI

ool T T

1 2 3 4 5 6

SmtClusters (allHDiskClusters)
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SMT Clusters (Barrel x)

So the SMT has 6 barrels. The first barrel is on one end of the
detector (in z) and the 6th on the other. I guess barrel one is
the S-most end detector.

Layer: 1 2 3 4
Barrel:
1 axial axial axial axial
PHI Layerl | Vioan 2937 PHI Layer2 | Vean 2921 . 2 stereo . 2 stereo
10000 RMS 1813 RMS 1042 | 2 axial axial axial axial
= 90 stereo 2 stereo 2 stereo
8000:— 3 axial axial axial axial
F 90 stereo 2 stereo 2 stereo
F 4 axial axial axial axial
6000—
- 90 stereo 2 stereo 2 stereo
o 5 axial axial axial axial
4000 90 stereo 2 stereo 2 stereo
6 axial axial axial axial
2000 rr( 2 stereo 2 stereo
0 s | L s s s s ) i
0 1 5 6 1 2 3 4 5 6 Phi Layer x (x = 1 to 8)
PHI Layer3 | M”eil'fs 1.888 PHI Layer4 | Mr:nr:ves 3.209 I suppose the 8 layers 2 rows of each of 4 layers from
B L o above table. I don’t quite understand why, for instance,
barrel one has 8 filled histograms when layer 1 and 3
are single-sided, though. Why’s that?
Michael Weber writes
"SMT Barrel 1 Phi:
There are 4 Layers (super-layers) with 2 staggered sublayers (layers) each.
So there are 8 Layers per barrel -> 8 plots.
You can see the staggering looking at the sublayers within a super-layer
vs. phy (cool !).
! 1 L The two ’sublayers’ are built with the same sensor type.
5 [ T
Super-layer 1 the same as 3, 2 the same as 4.
PRI Layers ] Enes s PRI Layero ] Ees e - 1 and 2 are made of 6 device sublayers.
1200f RMS 1.868 90000 RMS 1.825 - 3 and 4 are made of 12 device sublayers.
o 80000~ barrel 1 and 6, super-layer 1 and 3 contain single sided devices,
10001 70000f- all the others are double sided.
F One can nicely (sadly) see the dead devices from the plots.
800F- 60000f- I’m not sure I yet understood why the distributions are not flat within
F 50000 one device,
r 40000 have to look at them for some more time...
400 30000,
F 20000
200
1’ 10000
o i ; 3 0f T 3
I TiTies e TiTies
o000 — me i8] s — Jk i

L1
g™

SmtClusters (ClustrBarl)

[,
5
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SMT Clusters (Barrel x)

So the SMT has 6 barrels. The first barrel is on one end of the
detector (in z) and the 6th on the other. I guess barrel one is
the S-most end detector.

Layer: 1 2 3 4
Barrel:
1 axial axial axial axial
PHI Layerl | Vean 2335 PHI Layer2 | Mean 2.906 . 2 stereo . 2 ftereo
RMS 1328 F RMS 1.806 2 axial axial axial axial
10000~ 90 stereo 2 stereo 2 stereo
o 3 axial axial axial axial
80001~ 90 stereo 2 stereo 2 stereo
r 4 axial axial axial axial
6000~ 90 stereo 2 stereo 2 stereo
r 5 axial axial axial axial
4000F~ 90 stereo 2 stereo 2 stereo
F 6 axial axial axial axial
2000~ 2 stereo 2 stereo
1 1 1 1 1 1 C- 1 1 1 1 Al .
1 2 3 4 5 6 0 1 2 3 4 5 6 Phi Layer x (x = 1 to 8)
mev FWIEBW
PHI Layer3 | Mean 3.014 PHI Layer4 | Mean 3.303 I suppose the 8 layers 2 rows of each of 4 layers from
RMS 1.795 90000 RMS 1744 . .
[EUEN——E | [EIENEEREEY above table. I don’t quite understand why, for instance,
60000 80000F- barrel one has 8 filled histograms when layer 1 and 3
50000 70000 are single-sided, though. Why’s that?
60000
40000 50000
30000 40000
20000 30000
20000
10000 10000
0 T % Ej 2 3 3 0 ¥ ; 3 7 3 B
iries TiTies
PHI Layer5 | Mean 331 PHI Layer6 | Mean 3.049
o RMS 1.902 RMS 1.793 |
10000
8000~
6000~
4000~
2000~ ﬁ
olL ) \ ) ) ) \ \ \
3 [ 2 3 4 5 [3
PHI Layer7 | Niean 3075 PHI Layer8 | Niean 2.969
3000 = RS 797 | = RIS, 1633
khhﬁh [y
1 2 3 4 5 6

SmtClusters (ClustrBar?2)
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SMT Clusters (Barrel x)

So the SMT has 6 barrels. The first barrel is on one end of the
detector (in z) and the 6th on the other. I guess barrel one is
the S-most end detector.

Layer: 1 2 3 4
Barrel:
1 axial axial axial axial
PHI Layerl ] wean 2459 PHI Layer2 ] vean  aoez ) 2 stereo ) 2 stereo
RMS Y | n RMS 1.806 2 axial axial axial axial
10000~ 90 stereo 2 stereo 2 stereo
C 3 axial axial axial axial
8000~ 90 stereo 2 stereo 2 stereo
o 4 axial axial axial axial
6000f- 90 stereo 2 stereo 2 stereo
o 5 axial axial axial axial
4000~ 90 stereo 2 stereo 2 stereo
F 6 axial axial axial axial
2000~ 2 stereo 2 stereo
1 1 1 1 1 C- 1 1 1 Al .
2 3 4 5 6 0 1 2 3 4 6 Phi Layer x (x = 1 to 8)
me me
PHI Layer3 | Mean 2458 PHI Layer4 | Mezn 2988 I suppose the 8 layers 2 rows of each of 4 layers from
= P above table. I don’t quite understand why, for instance,
barrel one has 8 filled histograms when layer 1 and 3
are single-sided, though. Why’s that?
L n | I L ; L L | Ly
2 3 4 5 [ T 3 4 5 [
iries TiTies
PHI Layer5 | [T 58] PHI Layer6 | Mean 3502
RMS 1761 | RMS 1.595
, . . L , , {| r |
3 5 [ T 2 3 4 5 [3
PHI Layer7 | Nean 3017 PHI Layer8 | fean
= RMS. 1736 | =
2 4 5 6 1 2 3 4 5 6

SmtClusters (ClustrBar3)
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SMT Clusters (Barrel x)

So the SMT has 6 barrels. The first barrel is on one end of the
detector (in z) and the 6th on the other. I guess barrel one is
the S-most end detector.

Layer: 1 2 3 4
Barrel:
1 axial axial axial axial
PHI Layerl | Vioan 273 PHI Layer2 | Vean 312 . 2 stereo . 2 stereo
RMS 1877 | RMS 2 | 2 axial axial axial axial
90 stereo 2 stereo 2 stereo
3 axial axial axial axial
90 stereo 2 stereo 2 stereo
4 axial axial axial axial
90 stereo 2 stereo 2 stereo
5 axial axial axial axial
90 stereo 2 stereo 2 stereo
6 axial axial axial axial
IK'“ 2 stereo 2 stereo
s s s s | L s s s )
1 2 3 4 5 6 1 2 3 4 5 6 Phi Layer x (x = 1 to 8)
PHI Layer3 | grg?:"es 30 10000 PHI Layer4 | gga;:‘es 3204 I suppose the 8 layers 2 rows of each of 4 layers from
B F B above table. I don’t quite understand why, for instance,
s000F barrel one has 8 filled histograms when layer 1 and 3
- are single-sided, though. Why’s that?
6000
4000~
2000
1 L 1 1 0- 1 1 1 1 1
1 2 3 4 5 [ T 3 4 5 [
iries TiTies
PHI Layer5 | wean 3002 PHI Layer6 | wean 3452
1200 [REERE—SGEEY (LSRR
L L | L ﬁ L L | !
1 2 3 4 [ 1 2 3 4 [
PHI Layer7 | Nean 3.005 PHI Layer8 | Niean 2,974
10000 = RMS. 1.795 90000 ol RIS, 1811
. 80000F-
8000— 70000
N 60000F-
6000}~ 50000
2000k 40000
30000
2000[ 20000,
s L L s s
0 T 3 3 % 5 5

SmtClusters (ClustrBar4)
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SMT Clusters (Barrel x)

So the SMT has 6 barrels. The first barrel is on one end of the
detector (in z) and the 6th on the other. I guess barrel one is
the S-most end detector.

Layer: 1 2 3 4
Barrel:
1 axial axial axial axial
PHI Layerl Mr;a”nes 3.004 PHI Layer2 | Mr;a”nes 2526 . 2 stereo . 2 stereo
RMS 1814 | RMS 1.489 2 axial axial axial axial
90 stereo 2 stereo 2 stereo
3 axial axial axial axial
90 stereo 2 stereo 2 stereo
4 axial axial axial axial
90 stereo 2 stereo 2 stereo
5 axial axial axial axial
90 stereo 2 stereo 2 stereo
6 axial axial axial axial
Irv"'l 2 stereo 2 stereo
s s s | L s s s s i
1 2 3 5 6 1 2 3 4 5 6 Phi Layer x (x = 1 to 8)
rzm me’
PHI Layer3 Mean 3179 PHI Layer4 | Mean 3318 I suppose the 8 layers 2 rows of each of 4 layers from
B P above table. I don’t quite understand why, for instance,
barrel one has 8 filled histograms when layer 1 and 3
are single-sided, though. Why’s that?
! L L n L !
2 5 [ 5
iries TiTies
PHI Layer5 m PHI Layer6 | m
RMS 1.359 RMS 1.815
L L 1 1 E 1 1 1 ﬁ
5 3 3 7 3
T TiTies
PHI Layer? Mean 3292 PHI Layer8 | Mean 3188
F RMS 183 RMS 1816
10000f
8000~
6000F—
4000f~
20004~
s ) )
0 T 2 ) 3

SmtClusters (ClustrBar5)
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SMT Clusters (Barrel x)

So the SMT has 6 barrels. The first barrel is on one end of the
detector (in z) and the 6th on the other. I guess barrel one is
the S-most end detector.

SmtClusters (ClustrBar6)

81

Layer: 1 2 3 4
Barrel:
1 axial axial axial axial
BHI LayerL ] Vean 327 PHI Layer2 ] Nean 2406 ) 2 stereo ) 2 stereo
RMS 1e11] RMS 156 2 axial axial axial axial
90 stereo 2 stereo 2 stereo
3 axial axial axial axial
90 stereo 2 stereo 2 stereo
4 axial axial axial axial
90 stereo 2 stereo 2 stereo
5 axial axial axial axial
90 stereo 2 stereo 2 stereo
6 axial axial axial axial
2 stereo 2 stereo
s s s | L s s s s s i
2 3 4 5 6 1 2 3 4 5 6 Phi Layer x (x = 1 to 8)
rzmm’ nires
PHI Layer3 | Mean 219 PHI Layer4 | Mean 3081 I suppose the 8 layers 2 rows of each of 4 layers from
[EER— above table. I don’t quite understand why, for instance,
barrel one has 8 filled histograms when layer 1 and 3
(J\/( (J|/‘ are single-sided, though. Why’s that?
2 3 4 5 [ T 3 4 5 [
iries TiTies
PHI Layer5 | [oen o] PHI Layer6 | [or ]
RMS 1.795 F RMS 1.805
' 10000~
8000F~
6000
4000~
2000F~
0 \ , 1 (L ok \ II[R , , |
0 T 2 3 4 5 6 1 2 3 4 5 [
e TiTies
PHI Layer7 | Mean 2857 PHI Layer8 | Mean 2.869
RMS 1.643 | - RMS 1819
10000f
8000
6000~
4000
ﬁﬂﬂﬂﬂﬂﬂﬂ gl l
. . . . L 0 . (R .
1 2 3 4 5 6 1 2 3 4 5 6
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SMT Clusters (FDisk)

There are 12 F-Disks, four on each end of the barrel and 4 in-between
barrel modules.

e _ e i S
BRI FDISKL o A FDISk2 50 PHI FDISKS
2400f s e 2400F Rus oo Aus_ ser
2200F
2000 1000f
1800F-
1600) 8000)
1400)
1200) 6000)
1000)
800 4000
600
400 2000
200
o P N T T L UL, o R I
0 23 4 2 3 45 6 ( 3 56
BRI FDISkA P PHIFDISKS " PHI FDISk6 2ot
Rus 117 1200 RS 1ess RS s
3500F
oo 1000 1000
2500k 800 8000
2000F 600 6000[|
1500F-
400, 4000}
1000F
Sooil 200 2000[-
) ) AR ity 0 ) T T
S R S K S S — S
_ BT _ e i e
PHI FDISK7 U PHI FDISk8 -2 PHI FDISk9 S
Erilren B
1000 3
1200 1800F
1000F 8000F 1600F
1400)
800 6000F. 1200)
s00F- 1000)
4000) 800
400 600
200k 2000 ggg
o LN N S T , .
R E A I S - gy
i i e i ETE
PRI FDISKI0 i PHI FDISKIL w5 sl PRI FDISK12 e
2500
1000p
2000F
soook- 2000
1500)
6000k 1500)
4000 1000 1009
20001 500, _uul 500
Jor W] bl I ,
R I S A ] 0 5

SmtClusters (FDiskClusters)



PHIHDISKL | lww  osm PHIFDISKZ | |wm a0

10000 300

i 250
8000

i 200
6000-

i 150
4000- !

i 100
200<E 500

O ! Pl | S RN AR W 1 A A | 0 P 1 P TR A ) T |

0 1 2 3 4 5 6 0 1 2 3 4 5 6
120 PHI HDisk3 | 308 PHI HDisk4 | 33
1000 100
800} 800¢
600 6000-
4000 400¢-
200} 2000-

l|||| Lol I T

R S R S R % 2 3 4

SmtClusters (HDiskClusters)
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SMT Clusters (H Disk Clusters)

There are 4 H-disks.

Phi HDisk 1
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SMT Clusters (A1l Barrel T-clusters)
What’s a T-cluster? A cluster used on a track? Yes.
Phi

0 to 2pi.

Entries 2.027884e+07
P H I Mean 3.073

RMS 1.808

T 1 I\1-II T T

150(

100(

500

1T T 1 | T 1 I\f_!l T T I\f—JI T T

IIII|IIII|IIII|IIII|IIII|IIII|I
Q) 1 2 3 4 5 6

SmtClusters (allBarTClusters)
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Entries 3061844

PHI FD|Sk AII Mean 3.27

6000

500(

RMS 1.884

1 2 3 4 5 6

SmtClusters (allFDiskTClusters)
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i F-Disk All

SMT Clusters (all FDisk TCL:

ssssss

Phi of SMT clusters on tracks

90



SMT Clusters (H Disk Clusters on Tracks)

There are 4 H-disk
Phi HDisk 1
Phi HDisk 2
' Entries 1032 ot sk ®
PHI HDISk AII Mean 3.627 Phi HDisk 4

RMS 1.854

W

25

20

15}

-”_IllllIHII'IIII'IIII'IIII'I
1 2 3 4 5 6

SmtClusters (allHDiskTClusters)
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Layer Occupancy

Occupancy vs tick

o 0af -
0.08f-
— 0.06)—
0.04
0.02F
obt v v 1y v [3) P N R PRI EPEPI EPRPE BRI PR
2 12 14 20 40 60 80 100 120 140 1
- Entries 16 Entries 86
Singlet to Doublet rate | Mean  9.121 Dead channels | Mean 1027
2 2‘ RMS 4.609 F RMS 4.183

25

20

15

10

1 1 1 1 1 1 1 1 0 1 1 1 1 Pa—— | 1 1
2 4 6 8 10 12 14 16 2 4 8 10 12 14 16
Entries Entries 935
Suspect channels | Mean 104 Hot channels | Mean  13.98
F RMS 4445 | 1000F RMS _ 0.4537 |
s 800l
F 600[
s 400
F 200f-
L. 1 1 1 1 1 1 1 1 0 L 1 1 1 1 1
2 4 6 8 10 12 14 16 2 4 8 10 12 14 16

CFT Summary (All Clusters)
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CFT Summary All Clusters

Layer Occupancy

Mean occupancy for each of the 36 ticks with beam.
Singlet to Doublet Rate

I presume this is the number of singlets divided by the number
of doublets in each layer.

Harry M. writes:

"The singlet to doublet ratio is hard to predict. It depends on issues like
noise, VPLC gain, the geometry of the doublet layers (the amount of overlap
between singlet layers) and the incident angle of tracks. The reason this
plot exists is it allows us to monitor the stability of the detector in a
way that is sensitive to all of these effects. The saw-tooth is probably
due to "axial" vs "stereo" layers."

Andrew Askew notes:

" Singlet to doublet rate should be calculable from the geometry,

but I don’t think that is what we see in data. The weird axial/stereo, as
you go higher corresponds to the effect of the flat ADC cut on cassettes
with different gains."

Dead Channels
This looks like it has counted the channels in each layer
and called them all dead.

Suspect Channels

Harry M. writes:

"Hot vs dead vs suspect - You need to run "many events" to get these
distributions to have real meaning (30K?). Dead means that channel has less
than 1% occupancy as compared to other channels. Hot means the channel has
more than 1.3 times the average occupancy of other channels. Suspect means
the channel has less than 70% the occupancy as compared to the average."

Hot Channels
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CFT Occupancy (A1l Clusters)

These 16 plots show the fractional occupancy in each
of the 8 CFT layers in x and u sublayers. We expect
some luminosity dependence and it will be interesting
to track. This is worth the trouble if some Offline
shifter wants to do it. Give me an email. -HTD
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Cft Occupancy (All Clusters)
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CFT ADC Summary (All Clusters)

CFT ADC Summary (All Clusters)

Melanson writes:

"The ADC distributions are for single fibers, separated by whether that fiber
was in a singlet or doublet cluster. Thus, the ADC distributions should
look similar for REAL hits. However, noise hits will have different ADC
distributions. In addition, there may be subtle differences between
singlets and doublets because the probability of forming a singlet or
doublet will depend on the incident angle of the track, and the that can
have an impact on the amount of light (and thus the ADC value). The general
shape of this distribution (as I understand it) is a Landau + a bump at low
ADC value that might be noise + a spike at "255" representing overflows
(large signals)."

Andrew Askew notes:
The shape of the curves should be understandable given a
couple of facts.

1.) The low edge varies depending on the individual channel by
channel pedestal subtraction. Combine that with the varying pedestal
position by tick, and sometimes you get some pedestal (and a noise hit),
and sometimes you don’t (oversuppress). That gives you your left hand
lump.

2.) We get a LOT of light in the CFT, and where the gains are set
right now, a LOT of the time the ADC overflows (254). Then you subtract
pedestals that vary from channel to channel, and your overflow spike
becomes a nice peak (that’s your right hand side lump).

3.) There is a spike at what I presume is 255. That should be an
error condition.

Axial ADC All

There is no reason I can think of why axial should look different from stereo.

Axial ADC Singlet

"Low" is the low-valued ADC hit.

Stereo ADC Doublet Low

Axial ADC Doublet High

"High" is the high-valued ADC hit.

Stereo ADC Doublet High
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Layer Occupancy

Occupancy vs tick
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CFT Summary (Clusters on tracks)
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CFT Summary All Clusters

Layer Occupancy

Mean occupancy for each of the 36 ticks with beam.
Singlet to Doublet Rate

I presume this is the number of singlets divided by the number
of doublets in each layer.

Harry M. writes:

"The singlet to doublet ratio is hard to predict. It depends on issues like
noise, VPLC gain, the geometry of the doublet layers (the amount of overlap
between singlet layers) and the incident angle of tracks. The reason this
plot exists is it allows us to monitor the stability of the detector in a
way that is sensitive to all of these effects. The saw-tooth is probably
due to "axial" vs "stereo" layers."

Andrew Askew notes:

" Singlet to doublet rate should be calculable from the geometry,

but I don’t think that is what we see in data. The weird axial/stereo, as
you go higher corresponds to the effect of the flat ADC cut on cassettes
with different gains."

Dead Channels
This looks like it has counted the channels in each layer
and called them all dead.

Suspect Channels

Harry M. writes:

"Hot vs dead vs suspect - You need to run "many events" to get these
distributions to have real meaning (30K?). Dead means that channel has less
than 17, occupancy as compared to other channels. Hot means the channel has
more than 1.3 times the average occupancy of other channels. Suspect means
the channel has less than 70% the occupancy as compared to the average."

Hot Channels
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Cft Occupancy (Clusters on tracks)
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CFT Occupancy (Track Clusters)

These 16 plots show the fractional occupancy in each
of the 8 CFT layers in x and u sublayers. We expect
some luminosity dependence and it will be interesting
to track. This is worth the trouble if some Offline
shifter wants to do it. Give me an email. -HTD
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CFT ADC Summary (Clusters on tracks)

103

CFT ADC Summary (Trk Clusters)

Melanson writes:

"The ADC distributions are for single fibers, separated by whether that fiber
was in a singlet or doublet cluster. Thus, the ADC distributions should
look similar for REAL hits. However, noise hits will have different ADC
distributions. In addition, there may be subtle differences between
singlets and doublets because the probability of forming a singlet or
doublet will depend on the incident angle of the track, and the that can
have an impact on the amount of light (and thus the ADC value). The general
shape of this distribution (as I understand it) is a Landau + a bump at low
ADC value that might be noise + a spike at "255" representing overflows
(large signals)."

Andrew Askew notes:
The shape of the curves should be understandable given a
couple of facts.

1.) The low edge varies depending on the individual channel by
channel pedestal subtraction. Combine that with the varying pedestal
position by tick, and sometimes you get some pedestal (and a noise hit),
and sometimes you don’t (oversuppress). That gives you your left hand
lump.

2.) We get a LOT of light in the CFT, and where the gains are set
right now, a LOT of the time the ADC overflows (254). Then you subtract
pedestals that vary from channel to channel, and your overflow spike
becomes a nice peak (that’s your right hand side lump).

3.) There is a spike at what I presume is 255. That should be an
error condition. Note that the red histogram shows NO ADC activity since
there were no hits.

Axial ADC All

There is no reason I can think of why axial should look different from stereo.
Axial ADC Singlet

Stereo ADC Singlet

"Low" is the low-valued ADC hit.

Stereo ADC Doublet Low

"High" is the high-valued ADC hit.
Stereo ADC Doublet High
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Muon PDT (A1l)

Plots for the central muon drift chambers.

Integrated over layer. The reason octants O and 3 are highest

is that the A-layer chambers span 2 octants (0+7 and 3+4) because
of their large size. These are 013, 023, 033, 010, 020, ans 030.
The A-layer has the most hits.

Yvs Z

Occupancy. The units are CM. +Y is up. +Z is South. +X is East.

Drift distance in cm. I gather that the spikes at 0 and 5 cm are
from times that convert to negative distance or off the edge of the
cell and are put on the wire or at the edge of the cell.

Drift time in ns.
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Muon (MDT)

Detailed information about occupancy in MDT system.

Layer
Entries 536572 Eies 4250020 Emes @m0} _____
N LAYER OCTANT ) ) )
700 RMS 7866 250 fvs  osses avs 2aw The layer in between the calorimeter and forward toroid magnets
| | 600! I is the A-Layer. The B-Layer is first layer outside the toroids.
600 The C-layer is farthest from the interaction point. 0=> A-layer.
200! 500! 1=>B-Layer. 2=>C-layer.
500 Octant
ctan
150 B | | 1 | 1 |
400

Octants O to 7 occupancy. Octants 5 & 6 are a little smaller
300! 100! 300 than the others because the sidewalk cuts out acceptance in
the B & C-layers.

200 200
500 Yvs Z
100 wee w0 c«nnr T
Occupancy distribution. N is (-z) direction & S is (+z)
! | | 0 direction. The x-axis is z-hat.
00 5 10 15 20 25 30 35 40 45 50 Q', 05 1 15 2 25 3 0 2 3 4 5 6 8
Xvs Z
YvsZ Xvsz | 1  YvsX |
800 800) 800 Occupancy distribution. The x-axis is z-hat. Positive x
30 0000 is eastward.
600 600
25/ X Y
400 400 5000 __Yf__
200) 20 200 0000 Integrating over all layers. The distribution is because the
hits are plotted at the centers of the wires.
9 15 0 15000 DDist
-200 200fF et E R e, || e
o 10000 The drift distance in cm.
-400 -400
-600 50 600 000 Exchange 02-May-2003:
Question (HTD): I don’t understand this distribution even though I understand
_800l 800! o -800 there are only 6 bins in the time readout.
~800-600-400-200 0 200 400 600 800 1000 -800-600-400-200 0 200 400 600 800 1000 Answer (DD): It should have 6 bins as you pointed out. It could be that
somebody is using part of the TDR program which supposed to be used for MC
ET Eniries 4250020 e Entries 4250020 generation: finding dtime using ddist. In this case the plot will look
:: ::z :;: :z;z about the same as it is. It makes no sense to have such plot for analysis
140¢- _ ) 1406- _ ' of reco results of real data.
120¢- AN 120¢- - DTime
100¢- 1006- The drift time (ns).
800 800 Exchange 02-May-2003:
600F 600 Question (HTD): I thought there were 6 bins in the time readout.
Answer (DD): See above.
400 400
200 200
1 [T P T | il [ P I
OU 0.2040.608 1 12141618 2 Q’) 20 40 60 80100120140160180200

MuonMDT (All)
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Muon MSC

Plots for the muon scintillator.

The number of scintillator hits per event.
Time A Layer WAMUS

Enies 538572 - Entres 523276 - B
N Mean  4.908 Time A layer Wamus Mean 1133 Time C layer Wamus Mean  17.19

800@T RMS 3139 RMS  17.19 300( RMS 2371 TO-subtracted time in the A-phi counters. The muons should

90060 arrive at T=0 ns. There might be a discernable peak at
70000, 800 25060 t=14 ns from background originating at the calorimeter exit near the
beampipe and arriving in the A-phi counters around the edge of
600! 700! the central.
500 600 20000
Time C Layer WAMUS
400 500 so0 [ |
400 TO-subtracted time in ns. The peak at T=0 ns is from muons. The little
300 blur between -60 and -40 ns indicated a bad SFE. This SFE was
300! 10000 replaced after the data was taken.
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b 300
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4000~ : Octants are on the y-axis. There is B-layer scintillator only in
150¢ 150 some parts of octants 4-7.
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Muons (LocalTracks)

The number of local muons of all kinds. This includes A-stubs, BC-segments, three
layer tracks, etc.

Exchange 29-Apr-2003:
Question (HTD): How many kinds of muons are there here? How many ways can one muon

N Eniries 536572 B Eoes 7000719 A Soies z00718 be counted?
Mean 4243 Y vean 001309 . .
1400 RMS 4624 aws 477 aus 1268 Answer  (SSR): There are 7 kind of muons (depending on nseg).
| | 10060 I For a detailed description, please have a look at Table 1 of DOnote 4091.
120 5
10 PT
8000
wo¢-( x> 4400000
The pT (GeV/c) of all muons. This comes from the tracker if the muon is matched.
800 6000- Otherwise it is the local muon pT. If the local fit was successful,
4
10 then the global pt is the result of the combination of both measurements
600 (dominated by the tracker measurement of course).
4000-
400 3
10F ETA
200¢-
20 5 - - 1 e, LT
Eta of all muons. The boundary of the central muon system is between |etal| of 0.8
QJ Lulinl Lol | [ IOV PP PV PP POV POV PP 0 | | | | | to 1.0 and is phi-dependent. The reason it is not at a fixed place is that the
2 46 10 12 14 16 18 20 0 5 1015 20 25 30 35 40 45 50 4 3 -2 -1 0 1 2 3 4 central muon system is rectangular sides of a box-shape. The boundary of the
forward muon system is at |etal of 1.6 to 2.0 for similar reasons.
Enes 2660719 Enries 2660719 - Envries 266719
PHI Mean 2882 CHI2 Mean 1658 W Hits A vean 326 . .
600! s 1s00 Rus sem aus  1szs Because physics (as opposed to detector) eta is plotted, the eta shown can be
| 7006 | 1206 | larger than the physics eta of the detector.
50000
600¢- PHI
0¢-
400! 500¢- Phi of all muons. The periodic spikes are muons plotted at the centers of
800 drift chamber (PDT and MDT) segments. There are fewer muons found in the
3001 400¢- plot between 4 < phi< 5, where the acceptance of octants 5 & 6 (bottom) is
3006 600 not as good as the rest of the detector.
200
400} CHISQ
200¢-
10000 1006- 200 The chi-sq of the local muon fit. Negative chi-2 for fits that don;t
|'| converge.
T T obllire bl oot bl el s,
(‘0 1 2 -2 0 2 4 6 81012141618 012345678 910 W HITS A
. e 2606719 . . Erres 266071 . . Erres 266719 Th b £ PDT and, MDT hits in the A-1 . Most of
W Hits BC v sz Scint Hits A v o588 Scint Hits BC P e mumber © and/ox s in the A-layer. Tost o
s 2 s oatot 1200 aus o762 the A-layer has 4 decks. The central bottom has 3 decks.
900¢- ) 2204 _ ' _ ' Parts of octant 5 & 6 have no A-layer coverage at all.
2004
800 1806 1004 Exchange 29-Apr-2003:
700@ 1606 _ Question (HTD): Is this hits or decks?
600¢- 800 Answer  (SSR): Hits.
1406
500 120¢ 600 W HITS BC
400 2 e S
800 The number of PDT and/or MDT hits in the B and C layers, summed.
300 600 400 These chambers have 3 decks. The peak at zero is A-stubs.
2
00 400 200 SCINT HITS A
100 2006 ! -0 " 1t emmmmm—————
1 " " ” ” N.h 1 1 n 1 0 1 1 | The number of A-layer scintillator hits.
P23 a5 78 o0 Y 6s 15772 253 005 15777 7353

SCINT HITS BC

MUOH L00a| TraC kS (A”) The number of B + C layer scintillator hits. The central has,
except in some special places, only one b or C layer of
scintillator. The forward muon system usually has both.
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Muon Local Tracks (MediumWamus)
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Muon (Medium WAMUS)

A medium muon has at least one scint hit in A-layer, one
scint hit in B or C layer, a 2+ wire hit segment in the
A-layer and a 2+ wire hit segment in B&C layer. It doesn’t
necessarily pass the local track chi”2 cut.

The number of muon segments in the WAMUS system per event.

Exchange 02-Apr-2003:

Question (HTD): I don’t really know if this is segments. I guess

that because it comes peaked in 2’s.
Answer O:

The pT (GeV/c) of all muons. This comes from the tracker if the muon is matched.
Otherwise it is the local muon pT. If the local fit was successful,
then the global pt is the result of the combination of both measurements

(dominated by the tracker measurement of course).

Phi of central muons. The narrow deficits are due to phi-cracks between
octants. It’s impossible to get a medium quality muon in part of octants

5 and 6. Thus the hole.

The chi-sq of the local muon fit.

W HITS A

The number of PDT hits in the A-layer. Most of
the A-layer has 4 decks.

W HITS BC

The number of PDT hits in the B and C layers, summed.
These chambers have 3 decks. The peak at zero is A-stubs.

SCINT HITS A

The number of A-layer scintillator hits.

SCINT HITS BC

The number of B + C layer scintillator hits. The central has,

except in some special places, only one b or C layer of
scintillator. The forward muon system usually has both.
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Muon (Medium FAMUS)

A medium muon has at least one scint hit in A-layer, one
scint hit in B or C layer, a 2+ wire hit segment in the
A-layer and a 2+ wire hit segment in B&C layer. It doesn’t
necessarily pass the local track chi”2 cut.

Entries 538572 Enties 1204812 The number of muon segments in the FAMUS system per event.

N Mean 1964 PT vean  asa
A500F Rus s 105_ LR | 800! Exchange 02-Apr-2003:
400;._ 700 Question (HTD): I don’t really know if this is segments. I guess
that because it comes peaked in 3’s.
350¢- 600! Answer O:
300¢ ¥
10 500 PT
20 0 v o~ v Ay Jgr0 e
2000 400! The pT (GeV/c) of all muons. This comes from the tracker if the muon is matched.
3 300 Otherwise it is the local muon pT. If the local fit was successful,
1504 10F then the global pt is the result of the combination of both measurements
1006 200 (dominated by the tracker measurement of course).
500F ) 100 ETA
\ n Lo [l e, 10F bt d b T
B 2776 5 1012 14 1616 20 0 5 1015 20 25 30 35 40 45 50 43 -2 -1 0 1 2 3 4 Eta of forward muons.
Eniies 1200612 Enies 1260012 - Erries 1269012 PHI
PHI vean 2055 CHI2 vean 2535 W Hits A T 1 —
[ 400! ws  as| 800 s 1o ) . .
| | | Phi of forward muons. The narrow deficits are due to phi-cracks between
3500~ 7006 octants.
3000+ 600@- CHISQ
250¢- 5004 The chi-sq of the local muon fit.
200¢ 400¢- W HITS A
o4y | 30 0t 0 0
300§ The number of MDT hits in the A-layer. Most of
1006 2000 the A-layer has 4 decks.
500F 1006 W HITS BC
(_)2 0 2 4 6 8 1:3 1‘2 1‘4 1I6 18 00 :IL 2'" 3 4 5" I 7" 0 (5' 10 The number of MDT hits in the B and C layers, summed.

These chambers have 3 decks. The peak at zero is A-stubs.

Eniries 1264812 Enries 1264812 Eniries 1264812

W Hits BC Mean 476 Scint Hits A Mean 1108 Scint Hits BC Mean 1636 SCINT HITS A
Rvs 167 1206 Rus 0306 RS oan3 __ -
- 800¢- A _ s .
5000- The number of A-layer scintillator hits.
100¢- 7004
SCINT HITS BC
400¢- 800 eco# 1
The number of B + C layer scintillator hits. The central has,
3000 5006 except in some special places, only one b or C layer of
6001 4000 scintillator. The forward muon system usually has both.
200¢- 400k 3004
200¢-
100¢- 200f
” 1006
Lk " 0.0 | | ” | 0 | | 1
CO 12 3 456 78 910 (\C 0.5 15 2 25 3 0 05 1 15 2 25 3

Muon Local Tracks (MediumFamus)

117 118



Reco Timing

CPU Seconds per Event
Fantastically interesting to study vs. integrated lum’y and
as input to a MC model of the Farm. Anybody interested?

Entries 538572
5| CPU seconds / event Mean  0.8845

RMS 0.4248

10

F—A
o IIII!

I| 1111 |I (I | (I I| 1111 |I (I | 111 I| 1111 [:_] []
1152253354455
log,o(CPU Time) [sec]

RECO Performance (Timing)
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